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Abstract 
The educational process is a basic parameter in the facilitation of learning and of knowledge acquisition. The way it 
occurs, is reinforced and expands creates a significant difference in the final outcome of learning. Therefore, the 
adoption, implementation and use of the capabilities that derive from the fast changing technological developments 
are necessary. The impact of these developments on the educational process is a fact; its full acceptance and 
consolidation have already started to appear on the horizon. In this paper, we focus on collaborative learning, which 
is a key feature of the modern educational process. In particular, we survey and analyze several software programs, 
we present their evolution and we categorize them based on some of their basic characteristics. Through this 
process, we can see their usefulness, their educational value, their applicability to formal learning and several other 
important parameters that characterize them.This thorough study of the existing collaborative environments can 
open paths that may lead to new methods for supporting collaborative learning through digital technologies and may 
help in providing better support and enhancement to the educational process. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of Universal Society for Applied Research. 
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1. Introduction 
For many years collaborative learning has been accepted as an important and integral part of the educational 
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process. Several researchers have tried to approach and ascribe its meaning by giving their own definition. 
According to Rochell and Teasley1, “collaboration is a process by which individuals negotiate and share meaning 
relevant to the problem – solving task at hand … Collaboration is a coordinated, synchronous activity that is the 
result of a continued attempt to construct and maintain a shared conception of a problem” (p. 70). Stahl et al.2 
introduced their own approach to collaborative learning by writing “Computer Supported Collaborative Learning 
(CSCL) is an emerging branch of the learning sciences concerned with studying how people can learn together with 
the help of computers” (p. 1). Koschmann3 wrote “CSCL is a field of study centrally concerned with meaning and 
the practices of meaning-making in the context of joint activity, and the ways in which these practices are mediated 
through designed artifacts” (p. 18). Stahl et al.2 continued with their analysis on collaborative learning and 
commented that “CSCL has a complex relationship to established disciplines, evolves in ways that are hard to 
pinpoint and includes important contributions that seem incompatible” (p. 1). According to Laurillard4, 
“Collaborative technologies offer a range of new ways of supporting learning by enabling learners to share and 
exchange both ideas and their own digital products” (p. 1). 
CSCL appears to be a key aspect in the educational process that encompasses the entire educational community. 
Past research has certified CSCL’s importance in education and has offered new exciting directions5,6. 
Additionally, different learning theories inevitably led to different learning methods that needed the appropriate 
technological support. Due to this continuous chain of events, the necessity of new software appeared. Nowadays, 
numerous collaborative software programs are provided, creating a chaos when it comes to selecting the adequate 
one for a specific educational purpose.  
In this paper, a theoretical approach of CSCL through the perspective of learning evolution and technological 
change is presented. Also, a categorization of the existing collaborative environments is made. Through this process 
we identified an extensive number of features implemented in collaborative software programs and we also 
investigated the way these features support the collaborative learning activities.          
 
2. Theoretical foundations 
The focus of collaborative learning is no longer the content and the functions of a learning environment but the 
social interactions among its subjects, which are heavily influenced by the language and the culture of the people 
involved8.  
The pedagogical advantages of collaborative learning have been extensively analyzed over the last ten years. Its 
benefits are focused mainly on active learning and on in-depth information processing7. The teaching models of 
collaborative learning have been systematically investigated for some time. Those are Knowledge Building, 
Progressive Inquiry, Knowledge Integration, Knowledge Creation and Social Theory of CSCL8. These teaching 
models succeed in combining theory with practice through different applications. 
Designing a collaborative environment based on socio-cultural theories is a very difficult task. This is due to the 
profound differences in how learning theories have been applied previously. In spite of this, a huge shift in this 
direction is observed, as one can see in the large number of collaborative learning environments available.  
The rapid development of internet technologies enabled the transformation of uses and practices, giving them an 
educational and pedagogical dimension and it has eventually led to this radical change. In light of this theory, 
technology is a component for supporting cognitive activity, a fact which has radically changed the way we perceive 
the use of Information and Communication Technologies (ICT) in the educational process9. 
The main objective of research in collaborative learning is the focus in the great importance of collaboration 
between users as a way of processing ideas, conversation, justification and evidence. Is also very important to 
identify the reasons why collaborative tools, though numerous, are not yet fully exploited within formal teaching.     
Perhaps the in-depth exploration of traditional teaching, in relation to the globalization of knowledge and new 
technologies, should be continued10. Moreover, a proper approach of how to integrate and use technology in the 
classroom needs to be promoted. 
Culture and other special characteristics of nations complicate or facilitate the implementation and the assimilation 
of a collaborative environment, by setting new rules in each individual environment.  
We can, therefore, claim that since collaborative learning is based on knowledge sharing through group activities, 
there must be a common way of treatment of factors related to collaboration and to common language in order for 
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CSCL to be effective. In addition, a general discussion on the ways that inspire participation and contribution of the 
members involved should be supported11. 
 
3. Literature review 
As mentioned above, collaborative learning is generally defined as “the process of shared meaning making”. Its 
concept and its technical implementation have evolved and changed considerably over the years. According to 
Dillenbourg et al.12,  
“For many years, theories of collaborative learning tended to focus on how individuals function in a group. (…) 
More recently, the group itself has become the unit of analysis and the focus has shifted to more emergent, socially 
constructed, properties of the interaction” (p. 189).  
Generally, a focus is observed on learning resulting from the collaboration between learners rather than learning 
directly from the teacher13. The evolution in this way of learning continues until today, where collaborative learning 
has already reached a high level of acceptance and research in this field takes many directions and sets criteria that 
are based on a vast variety of parameters. 
3.1. Learning Evolution 
 Personal Computers (PCs) have radically altered the way people interact. At first, they were thought as antisocial 
and boring, but later this perception changed entirely through collaborative learning. So, a new and totally different 
way of learning urges the use of new software that is especially designed to promote creative activities of 
intellectual discovery and social interaction.      
Collaborative learning was first encountered during the 90’s as a change to the individual way of learning. This 
change followed the broad dissemination of the internet as a means of interconnection between people. After this, 
the transformation in the process and the way of learning was inevitable as collaboration and group learning were 
promoted between individuals, who, through a computer, now, had the ability to discuss, argue, gather and present 
elements functioning as a group. 
To be more precise, group learning was introduced much earlier; even before the widespread of personal 
computers. During the 60’s there already existed a sufficient amount of research material. But research for the use of 
computers as a cognitive learning tool emerged after the computer’s consolidation in everyday lives.        
Initially, during the 70’s and 80’s, research focused in how an individual acts separately in a group. This 
approach, though, changed and the group has now become the basic element of research. The focus shifted to the 
social properties that determine the interaction between people.    
Table 1.The evolution of learning. 
 
Decade Prescription 
1990 Traditional learning through a computer – use of LMS. 
2000+ E-learning – LMS user oriented – Shared material on the 
internet – Virtual Classrooms. 
2005+ Combination of formal and informal learning through a 
computer. 
Today Collaborative learning – incorporation of informal 
learning in formal settings – Blended Learning – Serious 
Game Design. 
 
In the 90’s the first research studies that concern the use of technology for learning enhancement make their 
appearance (ENFIProject14, CSILEProject15, FifthdimensionProject16). These were the precursors of collaborative 
learning and they opened a path for its impetus and spreading.      
The term “CSCL” was introduced for the first time in the late 80’s and the first conference on collaborative 
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learning was organized in the mid 90’s2. Since then, numerous conferences have been organized and a wide body of 
literature has been developed.  
Looking at the learning evolution through a different approach and focusing more on the use of a computer as a 
means of learning, the breakdown seen in Table 1 occurred. 
3.2. Collaborative learning difficulties 
 Watching the changes and developments in the definition and the acceptance of collaborative learning we 
conclude that in order to be able to promote and support CSCL, a comprehensive and scientifically-based designing 
of environments that promote and support this way of learning is necessary. In other words, it is essential that a 
collaborative environment should not focus on the individual but on the collective effort, and, more specifically, on 
the type and manner of the interactions between individuals. In particular, the interesting result is the actual 
interaction and the influences that can be brought by the learning process. 
But how easy is to capture and analyze the interactions between individuals inside a group as they can be defined 
by different parameters in different cases? Is it possible to categorize the parameters that affect the type of 
collaboration and eventually the interaction between users? Can specific standards be defined in such a way to be 
able to cover all possible cases of collaboration by approaching individual learning styles and individual interactions 
with the social environment? And, thus, what features should a collaborative learning environment support in order 
to promote the acquisition of knowledge in a simple and effective way? These questions have preoccupied the 
research community for a long time.  
Another issue arises when it comes to the approach of knowledge production though joint activities. Questions 
that concern learning events, stemming from interaction and from the cognitive processes of learning, are hard to be 
answered. Additionally, as far as software is concerned, there exists a debate that involves the design and the 
specific features that are required in order to promote collaborative learning effectively, and whether it is possible to 
determine those by following a certain formula.       
Indisputably, the use of computers in the educational process has a positive effect. The problem can be found in 
the conveyance of the meaning in general and the way this meaning can be approached. The technological evolution 
and the appearance of new devices make the effort of this understanding even harder, because this evolution 
expands knowledge and alters the way of learning. Education and knowledge connect in an extremely peculiar way 
when it comes to collaborative learning. 
3.3. Educational research in collaborative environments  
 The widespread dissemination of new technologies in the general population is a fact. The internet as well as 
various electronic devices have penetrated and changed the way of interaction in society. Their usefulness, though 
obvious in many cases of social interaction, is doubted at the teaching and the learning level. The result of this doubt 
is the difficulty of a solid research evaluation of their effectiveness in the learning environment.    
Collaborative learning is a rapidly evolving field, passing through many and lasting changes. Yet, so far, the 
research shows that the use of new technologies in education has not been implemented fully and successfully17,18. 
This is due to the fact that most pedagogical models do not exploit the new technologies in learning to a large extent. 
Thus, despite the general social change that can be attributed to technology, the process of formal learning stands at 
a low renewal rate.   
Over the last years, a lot of research efforts have taken place aiming to analyze the use of collaborative learning 
tools. These efforts focus mainly on the type of communication and interaction between users. Of course, the 
material used in teaching and the way it is incorporated is a very important factor that influences the outcome of the 
learning process. Additionally, the team composition, the content of communication, the roles of the participants and 
the effect of tools used play an important role in collaboration8. Also, the participants’ age, the type of learning 
material and the general characteristics of the collaborative system may lead to either positive or negative results. 
The key in this evolution and in the alternation of learning is the users’ autonomy as far as the context and its 
approach are concerned. Enabling learners and prompting them to take initiatives leads to the complete 
transformation of the teaching process; with teachers taking an advisory role and apprentices having more control of 
their learning. 
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So, the right combination of motivation, well-structured online environments and clearly-worded instructions is 
needed in order to achieve the best results. Additionally, many research studies also confirm that learners engage in 
learning processes by using the internet more at home and less in an organized learning environment19. 
3.4. Learning with collaborative environments  
Table 2. Technologies’ timeline. 
 
 
 
 
 
 
 
 
Nowadays, one can observe a considerable growth in collaborative learning environments. Many tools are 
offered and supported, many of them having a significant number of similarities. Many different technologies have 
helped their evolution, and have supported their introduction and implementation in the educational process. Many 
of these technologies had appeared earlier, long before the concept of collaboration became an important factor of 
learning. Table 2 shows the technology enhancements that led to the alternation of the learning process. 
The evolution of technology inevitably led to the design and production of new software that could integrate the 
various functions offered for the benefit of users. Thus, since the 90’s, numerous software programs have been 
developed, constantly improved, aiming to fully utilize the offered technological innovations.     
 
4. Methodology of this survey 
Initially, we conducted a research on collaborative environments and created a list of the programs that are 
currently used. In this list, specific features of each environment were recorded.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Categories dimensions of collaborative environments. 
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After that, by focusing on particular features the list of collaborative environments was categorized into six areas: 
(1) Class Organizing, (2) Virtual Environments, (3) Communication, (4) Additional collaborative tools, (5) Cloud 
Computing, (6) Open/Free (Figure 1). 
Another categorization was made involving the following categories: (1) Informal learning, (2) Blended 
Learning, (3) Formal Learning (Figure 2). 
Through this process, a record of the changes adopted during the evolution of collaborative learning, as well as 
its impact on the educational process were recorded and evaluated. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Fig. 2. Categorization of collaborative environments by learning type.   
  
5. Results and discussion 
5.1. Findings in general 
 So far, we have recorded 80 educational collaborative environments. For each one of them we recorded their 
features, functions, general information and other points of interest such as the technologies used. The placement of 
each environment in a category was the following step. This was a quite difficult task considering the similarities 
between them, so there is certainly some overlap in the categories’ dimensions.    
Nevertheless, we defined each category distinctly. For instance, Class organizing refers to educational 
environments of various types that offer features of organizing a class. These can be, for instance, the creation of 
user groups, the support of the course with audiovisual equipment and the evaluation techniques. There are several 
such environments, each with their own characteristics, but they are all used with a common purpose and that 
purpose is the better organization of courses using the internet.  
Virtual environments refer to Virtual Worlds or environments that allow the creation and use of virtual 
representatives (avatars). A Virtual world provides the appropriate infrastructure to support the simultaneous 
collaboration21. It supports users through multi-media and consist various objects and avatars providing means for 
exchange and interaction20.  
Communication refers to different ways of supporting interaction between users in an environment. Web 
conference and Webinars are synchronous ways of communication. Of course, there are other ways (for example 
asynchronous) that can thoroughly support users’ communication; there is a plethora of such environments.  
Cloud Computing refers to large groups of remote servers connected to a network enabling central data storage 
and online access to services and resources. Cloud computing is one of the most important factors that determine 
how different environments function, offering many services. Many collaborative environments support cloud 
technologies. 
Additional collaborative tools refer to features supported by an environment, such as collaborative whiteboards, 
collaborative editing and posting. These tools enhance group interaction amongst users and they are essential 
elements in collaboration.             
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Table 3. Categorization of indicative educational collaborative environments. 
 
 Name Categories 
 Class Organizing 
Virtual 
Environments 
Communic
ation 
Additional 
Collaborative 
Tools 
Cloud 
Computing 
Open/ 
Free 
1 Binfire   9  9  9   
2 Webex   9  9  9   
3 BlackboardLearn 9   9  9  9   
4 Moodle 9   9  9   9  
5 Wordpress   9   9  
6 Secondlife  9  9     
7 Grou.PS  9  9    
8 UDUTU 9     9   
9 GoogleApps 9   9   9  9  
10 Haikulearning 9   9  9  9   
11 Immerse 9  9  9  9  9   
12 21Classes  9  9  9   
13 Wiziq 9   9  9  9   
14 Opensimulator  9  9    9 \
15 Wiggio  9  9  9  9  
16 Edmodo 9   9  9   9  
17 Crocodoc   9   9  
18 SimpleVLE 9   9    9  
19 Collaborizeclassroom  9    9  
20 Adobeconnect   9  9  9   
21 Yuuguu   9  9    
22 Scriblar   9  9    
23 Twiducate   9    9  
24 PB Works   9  9  9   
25 Gourulearning 9      9  
26 Nabble   9  9   9  
27 Wridea   9    9  
28 Groupboard   9  9    
29 Debategraph   9  9  9  9  
30 Firstclass   9  9  9   
31 Office online   9  9  9  9  
32 Creately   9  9  9   
33 Scriblink   9  9   9  
34 Queeky Multidraw   9  9   9  
35 Iscribble   9  9   9  
36 Paintchat   9  9   9  
37 Braincert   9  9  9   
38 Mindmeister   9  9  9   
39 Showdocument   9  9    
40 Stormboard   9  9  9   
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Open/Free refers to the use permission of the environment. Some of the tools surveyed are open and no fees are 
required for their use. Other tools offer free access to some basic features but in order to have full access a 
subscription fee is necessary. Some of them consider the fee subscription obligatory in order to provide services. We 
focused this survey to the open tools, since we could get more detailed information on their features and capabilities. 
An additional categorization was created, focusing in learning theories. Thus, three dimensions were introduced 
involving informal, formal, and blended learning. 
To begin with, it is quite difficult to give a definition of informal learning. Generally, it refers to the learning that 
occurs outside of the school environment and it is done randomly, unexpectedly and unintentionally as a result of 
certain daily activities. Laurillard4 gave a definition of informal learning, 
“there is no teacher, there is no specific theme or goal. The "apprentice" selects his "teacher", who can be a node 
and not even a person, sets his own "material" based on his interests and chooses if he wants to be evaluated by 
others” (p. 6). 
When talking about formal learning we refer to learning that takes place within a school’s settings with the 
presence of a teacher. The formal learning environments are characterized by their highly structured nature23.   
Blended learning, on the other hand, refers to the learning achieved by a student at least in part, at a supervised 
brick-and-mortar location away from home and at least in part through online delivery with some element of student 
control over time, place, path, and/or pace; often used synonymously with Hybrid Learning22. 
Based on the above, we created the criteria used to identify and categorize the existing environments. We should 
stress here that this categorization does not have a strict and absolute character given the overlapping that was 
detected but it can provide some general, helpful guidelines in the attempt to choose the most appropriate tool. 
5.2. Categorization findings 
In each category, as described above, we placed the recorded collaborative environments. In the first (Class 
Organizing), we placed 40 environments. In the second (virtual environments), we placed 10. In the third 
(Communication), we placed 60.  In fourth (Cloud Computing), we placed 29. In the fifth (Additional Collaborative 
Tools), we placed 39 and in the sixth category (Open/Free), we placed 26 environments.  Of course, many of the 
environments mentioned and recorded can be placed in several dimensions, according to their special features. Also, 
within each category it is possible to create a more distinct separation creating subcategories based on specific 
details, for example in communication there can be a distinction between synchronous and asynchronous 
communication, but this will be a future step in our research. The categorization of an indicative number of recorded 
environments is presented in Table 3. 
5.3. Additional categorization 
We placed the recorded environments in each additional category, as described above. In the first (Formal 
Learning), we placed environments which can be used inside a classroom’s settings and promote class organizing, 
for example Litmos. In the second (Blended Learning), we placed environments which can support both classroom 
and distant learning at the same time, or separately, for example Educadium. In the third (Informal Learning), we 
placed environments which can be used by learners freely and have no specific classroom settings, for example 
Qikpad. 
The overlap in these categories turned out very high. The original approach was the differentiation of the 
environments as follows:  
The ones that can provide class organization that involves the presence of a teacher, to be considered as a formal 
learning environment (in its broad sense). The ones that provide distant learning and also demand a teacher’s 
involvement, to be considered as blended learning environments (again with flexibility over the specific term). 
Lastly, the ones that do not require a teacher, to be considered as informal learning environments. The categorization 
of an indicative number of recorded environments is presented in Table 4.   
But, during the process of categorization the results showed that there is a mixed approach in the use of each 
environment. On the bottom line, the way someone decides to use the given technology is more important than the 
features the tool can provide. 
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Table 4. Additional categorization of indicative educational collaborative environments. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. Conclusions 
 Collaboration is not new in the learning process. It has been part of the learning experience for a long time but it 
has evolved over the years into something very important. Currently, the concept of collaboration is the cornerstone 
of education, sometimes with a more or a less successful way. There is proof, based on several studies and research, 
that it supports the learning process effectively, since collaborative learning provides a much easier and more 
lucrative collective acquisition of knowledge, when compared to individual learning. 
But the plethora of the available software environments may hinder the collective work, especially if this 
technology is used at the individual level and with a clear self-orientation. Moreover, such a use brings about 
different results that often do not work in full cooperation with the formal learning process. 
Additionally, trying to locate some of the most particular characteristics of educational environments, realized 
that each of them supports a different composition of the offered technologies. The aim appears to identify the 
appropriate combination in order to fully and directly support user’s needs.  
Our future aim is the thorough and detailed study of the features of the collaborative environments and the 
identification of the specific characteristics which differentiate and enhance the collaborative process of learning. 
Through the investigation of new influences we will be led to future work, which might improve the 
understanding of collaborative learning. A unique environment, which appropriately combines the available 
technology for the benefit of education, is a future vision. 
 
     Name  Categories 
Formal Blended Informal 
1 Yuuguu  9   
2 Webex  9   
3 BlackboardLearn 9  9   
4 Moodle 9  9   
5 Wridea 9  9  
6 Queeky Multidraw   9  
7 iscribble  9  
8 Scriblar 9   
9 Paintchat  9  
10 Braincert 9  9   
11 Mindmeister 9   
12 Stormboard 9   
13 Groupboard 9   
14 Showdocument  9   
15 Padlet 9  9  
16 Edmodo 9  9   
17 Twiducate 9   
18 SimpleVLE 9  9   
19 Office online 9  9  
20 Adobeconnect 9  9   
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